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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an organic EL element having excellent 
heat resistance, high moisture resistance and high weather resistance, high 
productivity for mass production, a reducible cost, and little possibility 
of producing leakage or a dark spot. 

SOLUTION: This organic EL element has a hole injection electrode, an 
electron injection electrode and one or more organic layers provided 
between these electrodes, has a hole injection layer between the hole 
injection electrode and the organic layer, has an electron injection layer 
between the electron injection electrode and the organic layer and the hole 
injection layer and/or the electron injection layer contains Ge. 
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7h7M 7)15.=.VMIU) . fX (2 
-*yjy7h) (2-f7h7h) 7;i/5X>7A(II 
I) . fX (2, 4-^W-8-+;'J/7M 

(t;n>-7x^7iy7M 7;i'Sx9A(iii) . 

fX (2, 4-^W-8- + ;'J/7F) (/I?- 
7i^7x/7h) 7;P3X'7A(III) . fX (2, 
4-^f)l/-8-+;U/7(>) (/^-7i-Jl-7 
1/7M 7;USX9A(III) . fX (2, 4 
;p-8-*>"jy5 h) (3, 5-/^W7i;7 40 
h) 7)VS.-0M\U) . fX (2, 4-S?*^-8 
-^V'J/^h) (3, 5-v-tert-7^7x/7 
M 7^5X^(111) . fX (2-^5 L ;P-4-X5 L 
;i/-8- + yj/7f-) (^7-i'l' , /7h) 7M- 
9A(III) . fX {2-*7)V-4-* h*->-8-* 

y u y 7 h) W5-7i^7i/7 K) 7;u5-0 

A(III) . fX (2-*3 L ;i'-5-->7/-8-*/ l J 
77h) i*)VY-!;WJ?Y) 7)H-0MU\) . 
fX (2-*3\>l— 6- YW)\>*u*=f-)\s-8-*J 
'J/7h) (2-t7h7h) 7^SX"7A(III) «W 50 
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[0 0 5 0] COB^. fX (2-*?MI>-8-*/ 'J 
/7h) 7;P5n-7A(IIl) -tf-**7-fX (2- 
^^-8-*/iJ/7H 7^Sx>7A(III) . fX 

(2, 4->7f;i'-8-+yUy7H 7^5 X^ A 
(III) -tf-**7-fX (2, 4-v*3\)l/-8-* 
/'J/7h) 7^5nC7A(III) fX (4-X^jP- 
2-^^)l/-8-*/'jy5h) 7;P = X9A(III) - 
M-tf*V-f X (4 -X3\)P- 2-^^-8-*/ 
'J/7H 7Jl'SX'7A(III) . fX (2-*7\>U-4 
-/h^y*/Uy7H 7;P5X«7A(III) 
*V-fx (2-^fJP-4-^S*y*;uy7M 
7;i/5X-7A(III) . fx (5-->7y-2— *=f-)\>- 
8- + /U/7H 7^5X7A(III) 
fX (5-->7y-2-*3MI/-8-*/'J/7h) 7 

;i.$x£a(iii) . fx <2-*^-5-MJ7JW- 
D/f^-s-t/'jyjM 7;p5x^a(iii) -« 

-**7 - fX (2 -*=f-)l- 5 - h U 7JM-D*3^ 
-8-t7'jy7H 7;P5X"7A(III) ^TfeoTfe 

[0 0 5 1] d<DB^©*X hfcRiUTtt, #S¥6 
- 1 1 0 5 6 9^Kf5»©Xxx;U7>h5'-fe>KalM£ 
^ftH^ 6-1 1 44 5 6 ^(ClB«©x h 7 7 'J -*X 

[0 0 5 2] Sfc. 5S3tStt. 4«fc*:UT. '>&< t 
l'iO*-*aAHiltfcfi«t*4<'itll(D| 

? ttAmattfl:^* t tt % z. t t>«F* b < . ■ 

S 5 tc tt d ©g-&Jl + \z H -/X > h $ C t ifi 

t<D&itmiZttLT0. 0 1~2 0wt*. SSlCteO. 
1~1 5wt* t?Z>Z\ttfVf-$. LK. 
[0 0 5 3] fiSBTte, +tU7®*7t: >^ic«/1 

&»u jj*coffitt©+v'J7aA«er"9(c<<^?.fe 

© : t.o^7t«S#tt^^t$-ti--5c:t^T-^. 

[0054] u£;miz.m\,^nz*-)mA%immt<£ 

*Ctt. it#MBS6 3-2 9 5 6 9 5^$, # 

ggsp 2-191694 ^iiffi, 3- 7 9 2^ 

«. *#W¥5-2 3 4 6 8 m'A®. #P?¥5-2 3 9 
4 5 5^ii$g. #M¥5-2 9 9 1 7 4*&*. 
7 - 1 2 6 2 2 5^$S. ^^¥7 - 1 2 6 2 2 6^ 
#M¥8- 1 0 0 1 7 2*4i«. EP065095 
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( h 'J 7 «J -)V'J7 5 >ti^ L b 'J 7 xnjP ->*7 5 > : 
TPD) . tf«G»75>. hF7V*>«E#, 

75yai**-r«**u-y7»/-;i'«*#. #'J 

M7i>*T*«. cnSO^*J4. 1 «©<*•£# 
t>T%, 2E£U£flW!LT , b,fcv». 

[0 0 5 5] *-;UttA*3lttOfl:^*i:lxTtt; 5SV^ 
S3t*»t>fc7S>R*#. EAtfHJ^x-^TS- 
>^^#. * 6 Ktt*? 1 'J *7 5 
E**O73>EE**EV»*0JW(F*bK 10 

[0 0 5 6] «?ttA*3!tt©fl:£*£UTtt, */'J 

h) 7^5^7A (Alq3) 

V». *&, 7i^7>h7-b>im rh57'J- 

-5. rtte>©<fc£$Jtt, HCMfflUTt), 2«£U: 20 

[0 0-5 7] £©*£©«-&&«;, ^tVfft©**'J7 
IMb*t*7'J7«EfcJ:*:**. -fttt£tt. 

tfctf. l/99~99/l, ££t;:$?£L<tel 0/9 
0~90/10, ft»C$?£L<tt2 0/8 0~8 0/2 
0 *§g t «t 5 ICf « H t b V». 
[0 0 5 8] *&. }g£Ji©JPStt. *HFEHIIC«£ 

<, $6lCtt5~6 Onm. 4#tC«5~ 5 OmtTZZt 
[0 0 5 9] fi^JiO»)sji3EffetUTtt. HAS 

■?&oTfc«fcV>. «3tltt. HKWfctt. G®%ft®n 

[0 0 6 0] lxTJ9F£U>fe0C. 8-+ 

/ U /-jP*fctt-l-0«i»#*Ett : Pfr47;i'3='> 

5 7)V 5. =. *j Aftft t , t- h 7 7 U - > > >1t& 
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0. 0 1 ~2 Omol%T*-5^<i:*W^ 
[0 0 6 1] *»M©*«EL*?I4. Ge 
EEO*-;i/ftAE*J:tf/*fctt«^ttAE - ftE»t* 

E*ftAE»E*BttTt>J:<. ifSAlCWGe 
d*ET*«E-&tt*«0*-*ttAEaE*E»tT'"b 
fc*£U G e JPaAli± 

*&. G e mt4«iOtf ftAiOTC. 
*«®*?EEE*K»7« C t fc&to. 

[0062] *-jm£aeeeis:. *-;^aiia^ 

©*-;i>©aA**fti;:-ra«E. 
®^aAi$mtitt, '*p a-AEEfr&oE^oa-Afcs 
&tttf*«i&*wf *t>©T&*. enseal*. 

[0 0 6 3] x-fr&AmmmtDmz&^zfimT&Am 

iDf0JS£te. &lC$Jffi3n-5fc©Tttfr<, ^e£7jS 
iCioTfeSfc-S**. ®«5~5 0 Onmfi*. 1 0 
~3 0 Onm&TZZ. tifi$t&L^. 
[0 0 6 4] JH-^ttAEaEOESfeitfE^aAE 

■©jpsima**fciii/i o~i o«sfti:-rn« 

J:t». *-;i<S^tt«?©#*©&A«£E3iE£*fl- 
ttSH^ti, aAS«lnm{^±, t£2££tt lmftitt 
*©**#* £©£*©£*■, i$£tJi©J¥£©± 
BI2. Eft. aA^T5 0 Onmg«, «Jj^lT5 0 Onm 

2EKtt*i*t>Hi;T»*. 

[0 0 6 5] $fc> ^-;PftA^M^{C«, » 
BBBS6 3-2 9 5 6 9 5f4i«. ^¥2-1 9169 
4*ft£. 3 - 7 9 2 #4iE'. 1#IB 5 F5-2 3 4 

6 8 1 #4MB. !Hf^¥ 5 -2 3 9 4 5 5 ^13^ 
5-2 9 9 1 7 4^ii$S, #B8¥7- 1 2 6 2 2 
$6. »E¥7-'l 2 6 2 2 6^«. #BI¥8 - 1 0 0 
1 7 2 EP0650955A1 ^lCia«$tlT 

h 7 7 'J > 5? -> ( h'J 7 U -)V V7 5 > 

ftHLhij7irjk>75>:TPD) , 5?#KHfS7 
5>. hh*7V*>R*#. *JM»/-;P«E#, h')7 

v-mmfc. -i *yv-)i>mm&. 7 3/asw-r-s 

ftSOft^Eli. HO»tfflV»Tt; 2S^±Sr#fffl 
UTfe«tU. 2a^±2-ttffl-r5<k#(4 > gi]fllcLT« 

[0 0 6 6] *-*aAE2IB**-;i'ffiAEi*-;i' 

EaEtfc»»TRE-r*«^n, *-;L-aA^jHffiffl 

OflsdEOJk^^ &#* U»Efctt*E8 UTAH** - 
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£*«•«•&. zotz. *-)i&xmm (ito^) m 

ifi 5 -f * ><b#r > -> f ^© /h $ iMb-D «b ©n tswr 
>y l>©5g£ • j*fi*»<Ht*»T#*. PSHMff 

as c-f ■* >it #x > •> + a < . 

[0 0 6 7] ifcglCjfcUTKtt 5*1-5 ft/f^Att 

(Alq3) «®8-4VU/-;P*&t2*«E>IMItt* 

T-^Tt)J;<. £©<}; HJX (8-*y'J 

[0068] m^aAtiMis^m^ttAitm^iiiii^ 
o*#v»fl:^*©lit«Jl-r4ct*»»*Lv». -©i 

5Wii*Kov>Ttt, «?ftA«Jsi«*2»ei±ia:tt 

[0 0 6 9] *«EL«lifi#ftl*ria!lU&«K. S i 

o, eoftntm. t^dx £**£tj7 

«5 0~1 2 0 OnmgSiTS. ftgl&tt. ffiEOSfS 
tt7./Vy^S©HfiiC. -HR«fcXrty*ft. iiifffi. P 40 
ECVDft*Ki9»jS-rntf«fc^. 
[0 0 7 0] S"S>fc. *?0*r«Ji-*»«.ff©Kfl:fcK^ 

iktfXte, Ar, He. N,§©TiSffi^X^lffSl 
t». :®Si^O*»ttllt 1 0 OppmR 

T. J: Off* L<ttl OppmaT- fcfctt lm»EtTT& 

**, ilftO. lppmggT**. 50 
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[0 0 7 1] m ±WL<Dtt®t LTtt, »*b<tt¥fitt 

*0«to5rttiLTtt. D-^|/7^hS, ^7>n-F 
#©*iHfflSffifcLTtt. SMHUIfflS, S iO,A*'J 

». #7X«Et*fct>,-aJB*, 7?7:P-y?«^£ffl 

[0072] st±«o»3*««rr*#aibTtt. « 
«pafcBfaoK$fe»*ct«»T€r*. x^— y— o« 

»il/Ttt. StJgk'-X*. y'JAk'-X, Jf5Xf- 
X, #7X7 7^A*-^#*iltf<=>*l. ftdtf^Xt-X* 

•aw*uv>. 7^— y- a. aft. ttaoj»t>fcfttt 
*t***». *©»tttt«K:l»£sna'b©Tttfc<. 
X^-1*-£ LT©$fi£lC^©&V>fc©T&n«*;iI* 
ffll«T*^Tt)iU„ -?-©A£$£LT(i, R&g© 
itg#l~2 Ojtzm , J;OfftL<fJl~l 0 wm , # 
IC2~8mb jWfffcUv COiiWgOfcOtJ. & 
gl 0 0 KTiKTJb5uiA«Jfil/<.. ^©TK 
«#t«0J$tlSfc©T'tt^U^. fflft 1 MB 
S. 

[0073] fi*. a±mzwm^^.Ltcm^z\t. 

#IC2~8mb ©ilWSL^. 

[0 0 7 4] 7^- tJ— «. ^fe^ihffl^ifffltplCiiA 
SnrtiT*. S^flCigALT&J:^. M±ffl«»»J 
^IC*5ttS7^— 9— ©ft#MB, $?£L<te0. 0 1 
~3 OwtX, «t0»*Ktt0. l~5wt*T»*. 

[0 0 7 5] SSf^JtLTli. ftjebfc«*3ia*»« 
T. m«tt>5^»^fc©Tfentf#(C^atl-5 ! b©T 

[0 0 7 6] S«**»tLTtt»fclE3t-r*"bOTtt& 

iaRfli&ffflituwaasieLfcfco. 7i/-;wf 
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[0 0 7 7] *ttfcfi7 4;^-H*St3fcttttJl**t» 
[0 0 7 8] ttft^XTX*. 

[0 0 7 9] E LJtf^ttfWattgttlJWfcRJR 

T*«k3ft®&:l©tofc*#y hTg**?-^;!^ 10 

[0 0 8 0] Km#£gM©<fc?ftft^}3Jgt£ffl 
^T*9-7-<;i/^-©«^t3ICLTt)«k^. 
[0 0 8 1] S3fc**7.*;U*-lltt. EL»3t03tft 

a. /u>y~. mmm. ttK«wra©=oa»s»j* 

[0 0 8 2] ttftttfltt, £*M£tt&%S?«*#tft 20 

[0 0 8 3] /Vf >$f-tt, S*WCS3t**3tb&H 
«fc5&#£f£3^tfJ;<:. 7*hUy^57^- -WWJ 
•T««&/X:5'-=>y#a**J:5fct>©at#*l, 30 

n. i to, i zooriE«i*ic^-s;*sttta 

[0 0 8 4] Xfttttmti. S*tf»©3t*ilW«JED& 
^*&fcflH>**<, &g©fc^«£ttfflV>ft<T*>«k 

[0 0 8 5] ^T«»©»rtKtt. J%Hft»ilA»*riET€r 

*«0. 1 tfi HT©^Raf«)5tft6ft4. 40 
[0 0 8 6] XffijM<D*fM;MtlCM£3ftttV>0(. 1 
0"Pa£lT©Xa»*d:U X*aXtt0. 0 1~lnm/ 
sec SflEt*"*i:£#«ff£U>. X£*T»$L 

[0 0 8 7] Ctt£&l©»)SlcX£&»ffi£fflU5* 
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[0 0 8 8] *»W©#ttEL*^tt. &«. itfllBtt 

Xfg»<!:-t5;r£:t>T2S. EPJOftffite. as. 2~2 
OVggiSft*. 
[0 0 8 9] 

.[Xttftl] £3B91©X16fl£;SU *89J£J:Q 
XffrttfcBMirr*. 

[0 0 9 0] <H«{aji>3-->ya3g7 0 5 9^9 
XS*±fc. 1 T02t9!*ffi»l8l& 1 0 0 

m©JP$ICJ&KU K9-=.>9Ltz. uOITOSi 

[0 0 9 1] Ge B (B 0. 5 at 56) 

y>> HiLT, D C7/b ?mz£ 0. *-^aA«£ 
fifcjg&annm/iin T, 1 0nm©»5(C^Lfe. £© 
^©X/ty^tfXttA r 5 Osccm. N, 5 OsccmT. 
ftfPEttO. BPatLfc. Xfc. ttAt*«ia0W. 

AH©ffifiE«> GeN,., B,.oo S T*ofc. 
[0 0 9 2] *LT. ttrt<&l X 1 0-'Pa^T*TMJE 
U N, N, N' , N* -fh7+X (m- f7x~ 
;i/) - 1, 1' -f7xnjl/-4i 4' -v75> (T 
PD) t. MJX + 7^5Z:7A 

(a i q 3) t. )i>?u>tz, ztiwmmm&o. 2 

nm/sec£LT4 0nB©W$l;:X*U ftftmtLtz. T 
PD : A 1 q 3 = 1 : 1 (fiSJt) . C©8£ttlc*fl, 
TJP7"U>£0. 5mol56ibfc. 
[0 0 9 3] 'A\Z, iHEEE^SI^ffi^fcSS. Ge P (P 
0. 5at56) %i?-?yhtl,T> DCX^y 
<t0. «^ftAJB£j*flB8Kli»/Bin T v 1 Onm©/p 
^lCfi£lKUfc 0 d©t#©X/t<y^^X«A r 5 Oscc 
n. N, 5 0 sccmT. ftf^JEEttO. 5Pai:Lfc. ft- 
Al^lil 0.0 W. 8« • hNlttSciTft? 
fc. fi£KLfcm^aAS©fflJ««. GeN,., P,.„«T 

[0 0 9 4] -tUT, «BE*ff-afc**, A 1 L i Sr^ 
*jiS0. 2nm/min T. 5nn©W$lC^*b. ffi^S 

xmrntLtz. 

[0 0 9 5] *6t. ^ffiSr^-pfeSS, Al^-y^ 
hfcffll^fcDCX/'WrJ'teK.fcO. X/1s/^EE*0. 3 
PatCTA 1 iEi^«ffi^2 0 0nm©j?$lCfiE)gUfc. d© 
<h€T, ^/ty^^fX»CttAr*fflK SA«^j»i5 0 0 
W. ^-y y h ©*#■*«; 4 -f>^ft, *«t^-yy 
h©Kf?l«9 OmmtLfc. 

[0 0 9 6] ««t*7XitJt**ftS»J^t)*. WtSE 
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[0 0 9 7] 3=fc, ft&-tf>7>£:LT. tf7Z£W.± 
IC. I TO*-JUaAlHS£ 1 0 0nn©Jf SiCfi&RU 
N. N' -v7x-Jl/-N, N" -fX [N- (4-* 
fJl/7i-JW -N-7i^- (4-75/71- 
jW ] -1, r -f7i-il'-4, 4* ->>7S>£ 
&»i§g0. 2nm/sec 7?5 OnniOIK^tC^afUT*- 
)l>&^MtV, TPDiA 1 q 3 t)V?V> t*±&<D 
**%ft0. 2nm/sec£:LT4 0mn©J¥ $(C^«UT^ 
ftl <hL (TPD : A 1 q 3 = 1 : 1 (fifitfc) . C© 
S'&fttC*fLT;l/7'U>0. 5mol%) . MgAgtf 10 
&Amffi£l 0 OnmOJPSfclSKU S&fc, AlffiS 
0 OniiOJPS fcjfflRU »5X»±LTtktt« 

[0 0 9 8] f?SLfc«^otIEL^ tt$m<D 
#*EL*-?*1 OmA/cm 1 ro^mSitl^Kbfc. *©£ 
JR. *»9I©*r«EL*ftt, «*OJttt«0*T«EL 
**&IWfl!>*3feWMre*fc. ft««0*«E 

ffltiELifii y-?©»£ i b, y-^xtfyK© 

3E£t>Ji.&*lfra>-3fc. Jt««0*«EL*^ 20 

[00.99] <nmm2>*-)mxm*i$.mt2>tz 

©X/1-;>£;tfX£A r 5 Osccm. O, 5 Osccni: bfcffl 
tt. *tt«l tWm»CUT*«EL*?€:fP«Lfc. fi£ 
«Lfc*-;i/ttAJBOlftJ«ttGeO,.,B,..-.,T*t> 
fc. ^«Ufc#*EL*^ft*lfi«ll tn«K: 1 ObA/ 

[0 10 0] <*M«3>*-Jl'ttAJii«?ttAlii 
MnifOX/Vyi'jJXi&Ar 5 Osccm, CH, 30 

5 o scent vitmt, tmm\zLx^wtEhm 

cH...., B,... t T*ofc. fiaKLfc«?aAl©ffl 
UttGeC.H,.,,, P....,T»ofc. f£HUfc£« 
.EL*?£*tt«l tHStt 1 0mA/cm' ©igmtfilgSi 

[0 10 1] <*«m>*-*ftAIBfci*K-r«i:* 
©XAW^tfX* A r 3 Osccm. O, 3 Osccm. N, 2 0 
seem. CH, 2 Oscm&U WFaAJI*fifc*rr*£€r 
OX/V>^^7sfA r 5 Osccm. N, 2 5 seem. CH, 2 40 
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SscciibfcfliW:. *«flll tntClT*iEL*f 
SfMILfc. lSaix7t*-;PttAl©ffi««GeO.., 
N..,C,.,B....,T*ofc. /3c&U&« J ?aA)I©ii& 
*ttGeN,. l C,.,P,...,T*ofc. f^SJU/tWtSE 
L***IHtt!l fcBWHci OmA/cm' ©5g«SltffiftL 

[0102] <mmm 5 >*-;paAJf £ g e a 1 ( a 

1 0. 5at%) *9-Vv h&LTAKL *FftA 
MGeAs (As 0. 5at%) btVX 

i&mLtzmt, **«ai tH«i:LT#«EL3ieF*ff 

SJLfc. j£ttLfc#-^ttAH©fflJ*ttGeN,.,A 1 
...MT^fc. JAM b tzm^&Xm OMttGeN,., 
As,.,„7*^, ffHbfc^rttlELX^ft^JfifSl 
t^lCl OmA/cm' ©j£««HB»Lfci;i*. 
1 iPMFCteJRtffc&nfc. 

[0 10 3] *-;UaAl©ffifiESrGeO,., A 

lo.oos* G e Co, i Ho . oo i A 1 o . o o s ^ it G e Oo . % 
N,. , C , A 1 ,. „« t l,Tt>PMS©IWR*«ff Sftfc. 
tt? £AJI©iafi££G e Co. j Ho. oo i A s o. oo s £fctt 
G e N,. , C. , A s,. ,„ tLTfeiWIW^tl 
fc. 

[0 10 4] *-;PttAS©7^*7*^©B. A 1 £G 
a. I n&±ZfT 1 tUT"bW«©S***«#6nfc. * 
fc, m^aAS©H^— ©P. AsSSb*5J:^Bii 

LTbnttoaJRtfft&ftfc. 
[0 10 5] 

EU©«fc5ic **wicj:ntf. w& 

{0ffi©f«ftI8B;j] 

[si] ffBELareettAfltw-rtwwiNg-rft 

1 S« 

2 *-^aA«a 

3 *-;uaAi 

4 ^7t^ 

5 tt^ffiAl 

6 m^nxm® 
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